
Webinar – Ductwork airtightness: 
Standardisation’s on- going work and an overview 
of status and trends in Sweden, Japan, Spain and 

Portugal

1

25 January 2018

AIR INFILTRATION AND VENTILATION CENTRE







Agenda for this webinar

• Ductwork Airtightness: Why Should We Care?
• Valérie Leprince, PLEIAQ , France

• Status of Ductwork Airtightness in Japan and on-Going Work at ISO on 
Ductwork Airtightness
• Masaki Tajima, KUT, Japan

• European Ductwork Airtightness Classes, on-Going Standardization Work
and Status in Sweden
• Lars-Åke Mattsson, CEN/TC 156/WG3, Sweden

• Market Trends in Spain and Portugal. An Industry Point of View
• Rodrigo Sanz, Gonal Driving Air, Spain
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Why should we care 
about ductwork 
airtightness ?
Webinar on ductwork airtightness

January 25th, 2018

Valérie Leprince, PLEIAQ

Outline

Impact of ductwork leakages

Ductwork airtightness level

Evolution in regulatory and programme requirements in EU 
countries

Presentation of speakers



IMPACT OF DUCTWORK LEAKAGES

Supply ductwork

Losses of pre-

conditioned air
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• Increase of fan energy use

The fan compensate leakages

• Decrease of hygienic flowrate

• Decrease of IAQ

The fan does not compensate



Fan energy use, test on laboratory 
replication of real ductwork system

• Area 18.7 m²

• Extract fan constant pressure

• 8 self- adjusting air terminal 
devices

• Airflow rate:
• Max : 525 m3/h

• Min : 260 m3/h

• Measurement and calculation 
method

Source : (Berthault, Boithias, 
& Leprince, 2014)

Class C Drilling 1.5 *Class A

Results for maximum airflow 
rate

• Decrease leakages 
from 1,5 class A to 
Class C can almost 
divide Fan energy 
use by 2

Power for 1.5*Class A

Power for Class C

Economy

Maximum 
reachable
economy

Minimum

Source: Leprince, Carrié, AIVC 2017



Energy use impacts

• Impact on overall building energy use:

• According to (Soenens, 2011) the total energy consumption related 
to ventilation can be reduced by over 30% by achieving an airtight 
ventilation system.

• According to (Dyer, 2011) in a pharmaceutical plant over a 30 years 
life of the building the energy penalty associated with excessive duct 
leakage is more than 1.3 million dollars 

=> More studies on the impact on heating and cooling are 
needed

IAQ impacts 

• Duct leakage:
• Reduces flowrates at air terminal 

devices, unless fan compensates
• A decrease of 10% of flowrate 

has been observed by (Berthault, 
2014) if the fan is not re-adjusted 

• Suspicions:
• Increases dust accumulation in 

filters, heat exchangers, ducts, …

• Weakens contamination 
protection of sensitive areas 
(operating theatres, clean rooms, 
etc.)

=> More studies on this field are needed



DUCTWORK LEAKAGE LEVELS

Ductwork leakage levels 

• SAVE-DUCT project has 
shown striking difference 
between Sweden, Belgium 
and France (Carrié, 1999) 

• In Sweden, since 1966, the 
AMA tightness requirements 
have been raised to reach 
Class C for every ductwork 
since 2007 (Andersson, 2012)

• In US: duct leakage in 11 
large buildings shown to 
represent on average 28% of 
the fan flow (Modera, 2013)



EVOLUTION IN REGULATORY OR 
PROGRAMME REQUIREMENTS

Evolution in regulatory or 
programme requirements

• In Sweden ductwork airtightness is required
• Since 1966 
• Since 2007: Class C required 

• In Portugal for large building 
• Since 2006 ductwork leakage below 1.5 l/s.m² under 400 Pa

• In Belgium
• Taken into account in calculation method, but no minimum 

requirement

• In UK
• Test mandatory for system with design flows > 1 m3/s
• For low pressure ducting no test required but taken into account 

in calculation
• Test typically performed by ducting contractor

• In France
• Since 2013
• Effinergie + label requires Class A 
• Test has to be performed by a qualified independent technician



How ductwork airtightness is taken 
into account in regulations?

• Result of a Tightvent Airtightness Association Committee 
(TAAC) survey

• Only France (RT2012) and Belgium (EPB) consider ductwork 
airtightness as an input in EP-regulation

• But there is no minimum requirement

• In France if a value better than default value is used then it has to be 
justified (testing or certified quality approach)

• Awareness is low

Source Leprince, Carrié, Kapsalaki, AIVC 2017

What is in your view the progress needed to 
promote ductwork airtightness in your country?

• As for building airtightness the 

main driver for change will 

probably be energy use 

therefore progress are needed 

in this topic



PRESENTATION OF SPEAKERS

Ductwork airtightness: standardisation’s ongoing 
work and an overview of status and trends in 
Sweden, Japan, Spain and Portugal

Lars-Ake Mattsson

• CEN TC 156/WG3, Sweden

• European ductwork airtightness class, on-going 
standardization work and status in Sweden

Masaki Tajima

• KUT, Japan

• Status of ductwork airtightness in Japan and on-going 
work at ISO on ductwork airtightness

Rodrigo Sanz

• Gonal Driving Air, Spain

• Market trends in Spain and Portugal, an industry point of 
view



lindab  | we simplify construction

EUROPEAN DUCTWORK 

AIRTIGHTNESS CLASSES.
ON-GOING STANDARDIZATION WORK AND STATUS IN SWEDEN 

Lars-Åke Mattsson:
Convener TC156  WG3 “Ducts”

R&D manager Lindab

Tightvent Europe webinar, 25 January 2018

lindab  | we simplify construction

The big perspective



lindab  | we simplify construction

Goals

lindab  | we simplify construction

Research findings



lindab  | we simplify construction

Mechanical supply and 

exhausted ventilation 

with heat recovery

lindab  | we simplify construction

Airtightness in ventilation ducts

what is it?



lindab  | we simplify construction

Airtightness diagram

lindab  | we simplify construction

EN 14239 Surface area



lindab  | we simplify construction

System test

lindab  | we simplify construction

History



lindab  | we simplify construction

History

lindab  | we simplify construction

SIS 827209



lindab  | we simplify construction

Eurovent 2/2

lindab  | we simplify construction

Eurovent 2/2



lindab  | we simplify construction

EN standards

lindab  | we simplify construction

Third party certification

Swedish Type approval

Eurovent Certification



lindab  | we simplify construction

Requirements from other 

standards

lindab  | we simplify construction

EN 13779 Performance 

requirements (Old EPBD)



lindab  | we simplify construction

EN 16798-3 Performance 

requirements (New EPBD)

lindab  | we simplify construction

EN 15780 Cleanliness



lindab  | we simplify construction

EN 12599 Handing over

lindab  | we simplify construction

EN 12599 Handing over



lindab  | we simplify construction

Different standards

lindab  | we simplify construction

Airtightness Standards 

to the environment



lindab  | we simplify construction

EN 1506 EN12237

EN 1505 EN 1507

prEN 17192 prEN 17192

Dimensions Strength and leakage

Airtightness Standards

Systems

lindab  | we simplify construction

Differences
L/A ratio



lindab  | we simplify construction

Dampers EN 1751

Technical 

Components
EN 15727

Flexible ducts EN 13180

Airtightness Standards 

Components

lindab  | we simplify construction

Differences
Area calculation

Technical Components

Dampers

Flexible ducts



lindab  | we simplify construction

Differences
Area calculation “1 meter duct”

Same theory in both EN 1751 and EN 15727 

lindab  | we simplify construction

Airtightness Standards Air 

Handling Units

Air Handling 

Units 
EN 1886



lindab  | we simplify construction

Airtightness Standards in field 

at the handing over process

Handing over EN 12599

lindab  | we simplify construction

Airtightness through 

damper blade Standards
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Airtightness Standards 

Through damper blade

Damper blades EN 1751

lindab  | we simplify construction

Pressure classification



lindab  | we simplify construction

Circular metallic duct classification

Lars-Åke Mattsson

R&D manager Lindab

lindab  | we simplify construction

Rectangular metallic duct 

classification



lindab  | we simplify construction

In field classification

lindab  | we simplify construction

New standards



lindab  | we simplify construction

New non metallic ducts
To small system

New shapes on ducts

New shapes on manifolds

Other criteria for pressure

L/A 1-1,5

lindab  | we simplify construction

solutions

To small system at least 10 m2 or whole system

New shapes on ducts measure the exact area

New shapes on manifolds ad the whole surface of the cube  or outline 

Other criteria for pressure Same idea as EN12599

L/A  0,4-0,6 Recommendation for supplier



lindab  | we simplify construction

US standards

lindab  | we simplify construction

Comparison European US classes



lindab  | we simplify construction

Source comparison

lindab  | we simplify construction

Sweden news 



lindab  | we simplify construction

Study 

http://www.bebostad.se/library/1867/foerstudie-kanaltaetning.pdf

lindab  | we simplify construction

Class E 



lindab  | we simplify construction

Class E 

My wiev:

1. No demand from energy perspective.

2. Wet cleaning demand.

3. Problem with grease drips from factory processing.

4. Smell from garbage ventilation with over pressure.

2-3 should be solved by airtight or downpipe principle

4  should be solved by airtight or negative pressure.

lindab  | we simplify construction

Lindab duct leaking calcylator

https://www.lindqst.com/ads/calcleak/default.aspx



lindab  | we simplify construction

För oss på Lindab är Good Thinking en 

filosofi som leder oss i allting vi gör. 

Vi har gjort det till vår uppgift att skapa 

ett hälsosamt inneklimat – och att förenkla 

byggandet av hållbara hus.

Du är i gott sällskap.

Version 2016-07-04

Thank you!

https://www.youtube.com/watch?v=BCugeFPRvWU&feature=player_embedded
https://www.youtube.com/watch?v=BCugeFPRvWU&feature=player_embedded


Status of Ductwork Airtightness in Japan

and On-going Work at ISO on Ductwork Airtightness 

Kochi University of Technology

Assoc. Prof. Masaki TAJIMA, PhD

tajima.masaki@kochi-tech.ac.jp

Contents

I. Status of Ductwork Airtightness in Japan

1. Building Standard Law

2. Building Energy Efficiency Act

3. Discussion

II. On-going Works

1. Works at ISO/TC163/SC1/WG10

2. Ductwork Airtightness
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Status of Ductwork Airtightness in Japan

Building Standard Law

• The Building Standard Law

– is the mandatory and primary law concerning building codes

– requires minimum standards concerning the site, construction, 

equipment and use of buildings

• About airtightness related in ductworks

– In  an Order for Enforcement of the Standard, airtightness of Fire 

dampers is required

4

Reference: Introduction to the Building Standard Law, www.bcj.or.jp



Status of Ductwork Airtightness in Japan

Building Energy Efficiency Act

• Standards of the Act

– Calculation of envelope performance and primary energy 

consumption amount targeting for newly built buildings is 

required

– The calculation is executed in design term

– It becomes full obligation in 2020

• About airtightness related in ductworks

5

Reference: www.mlit.go.jp/common/001134876.pdf

Status of Ductwork Airtightness in Japan 

Official Program for Calculating Primary Energy
(Building Energy Efficiency Act)

6Reference: house.app.lowenergy.jp



Status of Ductwork Airtightness in Japan

Building Energy Efficiency Act

• Standards of the Act

– Calculation of envelope performance and primary energy 

consumption amount targeting for newly built buildings is 

required

– The calculation is executed in design term

– It becomes full obligation in 2020

• About airtightness related in ductworks
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Reference: www.mlit.go.jp/common/001134876.pdf

Status of Ductwork Airtightness in Japan

Discussion : What makes the present situation

Design term

– Building Standard Law & Building Energy Efficiency Act

– by MLIT (Ministry of Land Infrastructure, Transport and 

Tourism)

Operation term

– Act on Maintenance of Sanitation in Buildings

– by MHLW (Ministry of Health Labour and Welfare)

• Measurement of indoor air environment has to be

executed every 2 months or more

• Floor area of target building is greater or equal to 

3,000m2

8



Status of Ductwork Airtightness in Japan

Discussion : Summary

• How to achieve energy conservation & good IEA

9

HVAC
system

Indoor 
Environment

Method 3:

Inspect the 

performance of  

facilities

Method 2:

Inspect IAE

Method 1:

Inspect design 

performance

Contents
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2. Ductwork Airtightness
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On-going Works

Works at ISO/TC163/SC1/WG10

1.Measurement of airtightness of building

1) High-rise building > under discussion

2) Large building > the proposal from USA

2.Air tightness of building elements and assemblies

1) Ducts > under discussion

2) Barrier assemblies > ISO14857-2014

3) Partition, etc.

3.Evaluation of the measurement of airtightness

1) Uncertainties > under discussion

4.Measurement of ventilation rate

1) Multizone ventilation 

11

On-going Works

Ductwork Airtightness

Ductworks
1) Status

a) ASTM, CEN and northern European countries have related 

regulations with the brief description on measurement 

procedures

2) Importance

a) To indicate the leak positon of the ventilation system

b) To improve the airtightness of the building

3) Tasks to be settled

a) Overviewing the status in terms of the codes and the   

regulations

b) Practical measuring system, procedures, etc. should be 

shown
12



Accumulating Knowledge

Products

– Duct, components and so on

– Measurement instruments

Standards

– ASTM E1554

– EN 1509

– EN 12237

– EN14239

– EN 15727

– and so on

Lectures

On-going Works

Ductwork Airtightness
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MARKET TRENDS IN SPAIN & PORTUGAL

AN INDUSTRY POINT OF VIEW

Webinar of Ductwork airtightness, 25/01/2018
Rodrigo Sanz 

 Since 1986 in Barcelona

Introduction

 Members of

 Ventilation Systems  Metallic Ductwork Plastic Ductwork

 Our group

 Integration in Technical Comitee in



Legislation
for the
Energy

Performance

Indoor Air 
Quality
(IAQ)

MEV & 
MVHR 

Ventilation
Strategies

Need to align the concepts!
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Legislation

Year 2002
UE: New Directive
Spain: Existing norm
Portugal: Existing norm Year 2006-07

UE: Existing norm
Spain: R.D. 314/2006
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Year 2013-15
UE: Existing Norm
Spain: Orden FOM/1635/2013
Portugal: Decreto-Lei 232/2015
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Indoor Air 
Quality
(IAQ)

Healthy homes 
in air tight buildings

IAQ
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MEV & 
MVHR 

Ventilation
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MEV & 
MVHR 

Ventilation
Strategies

Ventilation Strategies
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Self-Balanced Ventilation System
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MEV & 
MVHR 

Ventilation
Strategies

Ventilation Strategies
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Heat-Recovery
Ventilation System

Systems & Products Technologies

• Poorly designed 
air distribution 
systems



• Poorly installed air 
distribution 
system or bad 
product choice

Systems & Products Technologies

Systems & Products Technologies

Duct Leakage

Healthiness

Entry of Polutants

Filtration to 
unconditional spaces

Confort
Air distribution

Noise

Energy Efficency
System’s sizing

Thermal loss

• Leakage consequences



• BEST PRACTISE installing principles 
to avoid leakage in connections

Best practises are needed

• BEST PRACTISE design principles 
to minimise pressure loss

We offer solutions in plastic ductwork systems
Tubpla® Pure StancoFix

• Extremely easy and 
quick to install 

Cost saving

• Integrated air-tight seals
• Mechanical connections

• Extremely Airtight 
Class D according to
EN 12237Tubpla® 

ductwork
technology



Benefits for better practise of
Tubpla®Pure StancoFix

• The widest range of plastic 
air-tight mechanical 
connections ductwork.

• Antibacterial and Antistatic duct!

• Preventing diseases

• Avoiding dust embeded into the
duct and preserving stocked ducts

Tubpla® 
ductwork

technology

Legislation
for the
Energy

Performance

Indoor Air 
Quality
(IAQ)

MEV & 
MVHR 

Ventilation
Strategies

Tubpla® 
ductwork

technology

Tubpla® Airtight Pure, integrating value in the concepts!



…, bitting for a better practise

Thank you!
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